as an essential mechanism of muscular contraction.
Many theories have been proposed about the actomyosin (AM)-adenosinetriphosphate (ATP) interaction
as an essential mechanism of muscular contraction.
Weber (1, 2) , Bozler (3) , and Nagai (4, 5, 6) emphasized that the muscular contraction is an active process utilizing the splitting energy of ATP and that the relaxation is a passive process.
In contrast to this, Szent-Gyorgyi (7, 8, 9) and Morales (10, 11) stated that the ATP splitting corresponds to the relaxation and that contraction is a spontaneous process.
It was found by Varga (12) and Laki and Bowen (13) that the glycerinated muscle fiber and AM-thread can be shorten intensively by Thoulet's reagent (14) (HgI2 in KI solution) (13) .
Morales (11) considered that these observations raised a real question about the nature of ATP contraction of the glycerinated muscle fiber.
In the present paper, the authors studied the shortening of the glycerinated m uscle fiber and glycerinated tendon caused by Thoulet's reagent, CuCl23) and high temperature in expecting to clarify whether the effects of Thoulet's reagent on the AM system are the same as those of ATP or not. EXPERIMENTAL 
1) Materials:
The glycerinated muscle fiber was prepared from rabbit psoas muscle following the method of Szent-Gyorgyi's (15) . The glycerinated tendon was made from tendon of rabbit dorsal muscle in the same way. This value is somewhat larger than that found in the present experiment.
This inconsistence may be due to some differences in experimental conditions.
In the Thoulet's reagent contraction, the tension and the grade of shortening are considerably smaller than those in the ATP contraction.
As to the effects of several ions on ATP contraction of the glycerinated muscle fiber, many authors have already reported that the fiber shows maximum free contraction in the range of0.1-0.5M KCl and that when KCl concentration increases over0.5M the contraction of the fiber scarcely appears (5, 16, 17) . The effects of Mg and Ca ions are very specific and antagonises each other, i.e. Mg ions in a certain concentration accelerate contraction and relaxation of the fiber while Ca ions prevent both contraction and relaxation (18, 19, 20) . On the other hand, the Thoulet's reagent shortening is inhibited by increase in concentration of coexisted ions, and this can be seen in all species of ions on the Glycerinated Muscle Fiber and (20). 4) cited from (22), (23) and (24). fig.6 . Standing on the point of view advanced from this laboratory (4, 5, 6) which emphasizes that the ATP contraction is rather due to energy changes, the Thoulet's reagent shortening could be considered to have a entropic nature as stated by Pryor (14, 25) also.
Thoulet's reagent solution, even if its concentration is so low that it induces no shortening, inhibits ATP contraction remarkably.
The other substances which prevent ATP contraction of the glycerinated muscle fiber, e.g. salyrgan, pyrophosphate etc., do not induce per se shortening of the fiber (16, 27) . Then, the mechanism of action of these agents on the fiber should be distinguished from that of Thoulet's reagent. Glycerinated tendon can be shortened to 10-20% of its original length by Thoulet's reagent.
The Thoulet's reagent shortening of the native tendon was already reported by Pryor (14) .
On the contrary, ATP does not shorten the glycerinated tendon as shown in the present experiment. These facts suggest that ATP bears specific effects on the AM system and, moreover, that the effects of Thoulet's reagent are entirely unspecific.
As shown in table1, the shortening of the fiber by CuCl2 and by high temperature bear a striking resemblance to the Thoulet's reagent shortening except the external appearance, while these shortenings much differ from the ATP contraction in many points.
It is known already that Cu and high temperature induce denaturation of AM (8, 15, 22) . Accordingly the Thoulet's reagent shortening of the glycerinated muscle fiber may also be considered to be due to the denaturation of AM.
After this paper was completed, the authors received Bowen and Laki's paper (26) . They reported that the extent and speed of the shortening of glycerinated muscle fiber in Thoulet's reagent are temperature dependent and that the mechanism of the shortening is probably different from that brought about by ATP. 2) 
